Background
Females are at higher risk of becoming human immunodeficiency virus (HIV) positive than males due to biologic vulnerabilities, low socioeconomic status, dominant sexual practices of males, and epidemiologic factors. [1] [2] [3] [4] For example, the risk of being infected with HIV during unprotected sex is two to four times greater for females than for males. 3, 4 Women of color, particularly African American women in the USA, have been hard hit and represent the majority of women living with the disease and women newly infected, followed by Latinas. 5 People living with HIV now live longer than ever before due to the use of highly active antiretroviral therapy (HAART). However, the burden of non-acquired immunodeficiency syndrome-related health problems such as lung diseases, cardiovascular diseases, and cancers has considerably increased and smoking is a profound cause of the problems. [6] [7] [8] [9] [10] [11] [12] People living with HIV are far more vulnerable to lung diseases such as bacterial community-acquired pneumonia, pulmonary tuberculosis, Pneumocystis jiroveci pneumonia, and chronic obstructive pulmonary disease (COPD). 11, 12 COPD is an independent risk factor for high mortality in people living with HIV, and current cigarette smoking plays a significant role in its development irrespective of HAART use. 11 Therefore, smoking cessation is crucial to reduce the high mortality rate of the population. Nevertheless, people living with HIV smoke cigarettes substantially at higher rates than the general population, that is, 40%-80% vs. 19%. 13, 14 Unlike the substantial difference in smoking prevalence that is generally found between the general female and male populations, women living with HIV (WLHIV) smoke at rates similar to those of their male counterparts.
Based on a systematic review of smoking cessation studies, people living with HIV prefer telephone-based smoking cessation interventions to clinic-or community-based ones. 15 Researchers speculated that their preference for telephone interventions might be related to many barriers to accessing other delivery modes such as transportation, housing instability, and HIV-related stigma. However, the rates of abstinence achieved by people living with HIV who received telephone counseling were relatively low at 6%-9% and the majority of the participants were males. 16, 17 People living with HIV are more likely to quit smoking if they are married, older, or employed, or have a low level of nicotine dependence or no mood disturbance. [18] [19] [20] These predictors of smoking cessation are similar to those found in the general population. On the other hand, predictors that are specific to people living with HIV include HAART use and CD4 cell count; yet, findings are inconsistent. [18] [19] [20] There are substantial gender differences in smoking behavior in terms of nicotine dependence and outcomes of smoking cessation. For example, men are more likely to be heavy smokers and more nicotine dependent compared to women. 21, 22 Men are, however, more likely to succeed in quitting, especially when treated with nicotine replacement therapy (NRT). [23] [24] [25] [26] [27] Women more frequently report that smoking helps them control stress and negative mood and manage their weight, and are more likely to relapse to smoking after a quit attempt. [27] [28] [29] [30] [31] Accordingly, a meta-analysis of smoking cessation studies reported that women in general require more intensive counseling support for quitting than their male counterparts. 25 As a relative comparison, Korean women smokers valued the support that they received from their therapists more than their male counterparts. 32 The women stated that recalling the images of the therapists who showed genuine interest in their health was very helpful for them to resist smoking temptations.
Similar to Korean American women, videoconferencing cessation counseling could be a good alternative to telephone one for WLHIV because face-to-face interaction will facilitate therapeutic alliance with their therapists. Only three studies of a videoconferencing smoking cessation intervention were identified, but none of these studies included WLHIV. [32] [33] [34] Two studies were conducted in the USA: one on Korean American women and the other one on general smokers in primary care clinics. 32, 33 Both studies found no differences in videoconferencing and telephone counseling cessation interventions. In the study with Korean American women, however, cotinine-confirmed abstinence rate was 10% higher among Korean women who received a videoconferencing intervention than among those who received a telephone counseling intervention (40% vs. 30%). The third study was conducted in Canada and reported that videoconferencing (telehealth) smoking cessation intervention was as effective as in-person one (26% vs. 28%). 34 
Research aims
There is an urgent need to develop effective and accessible smoking cessation programs for WLHIV, and the present study is a pilot clinical trial as part of an effort to develop such a program. The primary aim of the present study is to test the acceptability and feasibility of a videoconferencing smoking cessation intervention for WLHIV. The rate of enrollment among those who make the initial contact for the study and the rate of retention until the last follow-up assessment will be recorded. The secondary aim of the study is to estimate an effect size by comparing the relative effectiveness of a videoconferencing cessation intervention with a telephone counseling cessation intervention for WLHIV. The rates of 6-month abstinence will be compared between the two delivery modes: telephone video call vs. telephone voice call. In addition, the feasibility of a remote salivary cotinine test will be examined. As smoking behavior is increasingly stigmatized, participants in a smoking cessation study are likely to underreport their smoking, especially when they relapse to smoking after the intervention. 35 Therefore, a biochemical test is crucial to verify self-reported abstinence. Figure 1 provides an overview of the study. It is a 2-arm, parallel-group randomized controlled trial that will be conducted with a convenience sample of 50 women who have 
Research method Design overview
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Smoking cessation intervention for women living with HIV been diagnosed with HIV and are residing in a community. Using a personal network and Craigslist.com, participants are currently recruited offline and online across the nation. WLHIV will be encouraged to call the contact number that is provided in a study flier if they want to quit smoking. Once enrolled into the study, they will be randomized at a ratio of 1:1 to either the videoconferencing or the telephone counseling arm using a computer-generated random number. Participants in both arms will recieve eight weekly counseling sessions of 30-minute cognitive behavioral therapy in conjunction with active nicotine patches for 8 weeks. The study was approved by the Institutional Review Board of the University of Massachusetts Boston, and a written informed consent form will be obtained at baseline data collection.
Power and sample size
This study aims to establish a preliminary effect size of a video call smoking cessation intervention compared to a telephone call smoking cessation intervention. For pilot studies, it was suggested that 24 subjects per arm generally yield a near-accurate estimate of an effect size. 36 Thus, we will recruit a total of 50 WLHIV, that is, 25 in each arm, in this study.
Inclusion and exclusion criteria for participation
Participants are currently recruited utilizing personal networks of health care providers who work for people with acquired immunodeficiency syndrome/HIV and by advertising the study on free websites such as Craigslist. To participate in the study, the following criteria need to be met: women who 1) are able to speak English; 2) self-report the diagnosis of HIV infection with a supplementary document; 3) are between the ages of 18 and 75; 4) have been smoking at least five cigarettes a day for the past 6 months; 5) have an access to a video call application such as Skype, Imo, Tango, and Face Time; 6) are willing to quit smoking within the next 4 weeks from the baseline assessment; and 7) agree to use an approved form of birth control (e.g., oral medications, condoms, and intrauterine devices) during the study period. Individuals will be excluded if they: 1) are not able to speak English; 2) are pregnant or lactating; 3) have an active skin disease or serious alcohol use problems (≥26 on the Alcohol Use Disorders Identification Test); 4) self-report currently receiving treatment for a serious mental illness (e.g., schizophrenia and bipolar disorder); or 5) are currently using any illegal substances excluding marijuana.
Recruitment procedure
When prospective participants contact the research team by calling in, a brief screening interview will be conducted using the questions listed in Table 1 . If the prospective participants are found to be eligible, they will receive an envelope enclosed with a cover letter, informed consent form, baseline research questionnaire, smoking log sheet, and self-addressed stamped envelope for a return mail. The cover letter provides instructions as to where to sign the consent form, how to complete the research questionnaire, and how to return them to the research team. The returned research questionnaire will be checked for errors and missing values and will be completed by subsequent telephone interviews or additional mailings. Once baseline assessment will be completed, participants will be informed about their group allocation and asked to schedule eight weekly counseling sessions. Those assigned to the video arm will be assisted with installation of a video call web application, if they have little or no experience using the application.
Randomization process
All participants who provide a signed consent form will be assigned to either a video or a telephone arm using a block 
Randomization
Pre-quit therapy sessions 
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Kim et al randomization procedure. The procedure was carried out by first dividing numbers (1-50) into two blocks (1-25 and 26-50) and then randomly assigning the numbers in each block into the two arms (video and telephone). Each number assigned to the video arm was transferred to a small paper with the letter "V" and each number assigned to the telephone arm was with the letter "T". The paper was folded and placed in a small envelope that had the same random number outside. The envelope then was sealed and has been stored in a desk drawer. When an individual is screened and ready to be assigned, the envelope will be torn off and the person will be randomized based on the letter (V or T) written in the paper. The main purpose of this randomization is to assure balance between the two arms and complete blindness of both arms to participants and researchers.
Interventions
Counseling content was primarily drawn from a cognitive behavioral therapy foundation, which is guided by Bandura's Social Cognitive Theory. 37 Problem-solving and skills training techniques resisting smoking temptations will be emphasized during each counseling session. 38 Participants in both arms, irrespective of group allocation, will receive the same cessation counseling that consists of eight 30-minute weekly sessions ( Table 2) . Two therapists will provide the intervention. The first author is scheduled to provide counseling to 13 participants in each arm (a total of 26 participants) and the second author to the remaining 12 participants in each arm (a total of 24 participants). They are not assigned to an arm because of substantial differences in years of smoking cessation counseling.
Individual counseling before the quit day
The main focus of the first session will be assessing each participant's readiness for smoking cessation and setting the target quit day accordingly. The day will be usually set between the third and fifth sessions. Pre-quit sessions will be focused on preparing the participants for the quit day, which include counseling to delay smoking the first cigarette at least 30 minutes after awakening and expanding smokingfree areas inside the house until complete smoking ban will be established at least a week before the target quit day. As a form of knowledge development, the effects of smoking on people with HIV will also be highlighted during the first session. The second session will be geared toward explaining the neurobiologic changes associated with nicotine addiction and the immediate health benefits of quitting. The session (usually the third or the fourth one) right before the quit day will be focused on explaining the underlying treatment mechanism of transdermal nicotine patches. During the session, correct usage of nicotine patches, their possible side effects, and how to manage the side effects will be educated. Skills training for situational smoking temptations will be provided with role plays, so that participants can learn the coping strategies that are known to be effective for avoiding lapses and relapses. 
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Individual counseling after the quit day
Post-quit sessions will vary by individual needs depending on abstinence status and the severity of nicotine withdrawal symptoms. Thus, the number of cigarettes smoked for the past 7 days will be assessed at each post-quit session using the 7-day Timeline Followback Scale. 39 Minnesota Nicotine Withdrawal Scale will be assessed prior to counseling at each post-quit session and participants will be counseled accordingly, depending on the severity of nicotine withdrawal symptoms. 40 Participants will be counseled to utilize the 4Ds (deep breathing, drink water, distract, and delay) behavioral strategies when they experience nicotine withdrawal symptoms. 38 For example, participants are guided to make a list of activities that they can easily engage in to distract themselves from craving for cigarettes. Those who are not able to quit on the quit day or relapse to smoking after days of abstinence will be encouraged to make another quit attempt. Participants who have severe nicotine dependence and are struggling with nicotine withdrawal symptoms will be counseled to use short-acting nicotine replacement products such as nicotine gums or nicotine lozenges along with nicotine patches. Yet, as per the study protocol, only nicotine patches will be provided in this study. Those who want to use additional NRT products will be encouraged to purchase them over the counter and report the use to the counselor.
Nicotine replacement therapy
Participants in both arms will receive a free supply of nicotine patches by post office mail at two separate occasions: first 4-week supplies of 21 mg and then 2-week supplies of each 14 and 7 mg together. Those who smoke between 
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Kim et al five and nine cigarettes will receive 14 mg for 6 weeks and then 7 mg for 2 weeks. Adherence to nicotine patches will be monitored by recording the number of patches that they have used in the past 7 days. Participants in the telephone arm will be simply asked to provide the number, whereas those in the video arm will be asked to show the patches that they have used for the past week. Clinical Practice Guidelines suggest that all patients attempting to quit should be encouraged to use effective pharmacotherapies for smoking cessation. 38 Nicotine patches were selected because they are most convenient to use among the NRT products. A large proportion of WLHIV who smoke may be likely to be depressed and receive treatment for the condition. [41] [42] [43] Therefore, varenicline or bupropion sustained-release were not selected in order to avoid possible drug-to-drug interactions. Prior to receiving nicotine patches, the participants will be instructed as to the correct usage and possible side effects of nicotine patches, and which side effects that they should report immediately.
Therapist training and supervision
The first author of this study is a tobacco treatment specialist who has >10 years of experience with smoking cessation counseling. She trained a female graduate student who also will provide cessation counseling. The graduate student had 20 hours of intensive training related to the intervention. The training also included role-playing scenarios of common problems. Supervision of the student will be done weekly during the first 2 months and will be continued biweekly throughout the study. All therapy sessions will be audiotaped and one-third of them will be randomly selected for feasibility assessment.
Participant incentives
Participants in both arms will receive a gift card by postage mail when they complete baseline and follow-up assessments. The value of gift cards will vary from $30 at baseline to $25 at each post-quit follow-up. They will receive an additional gift card worth $25 when they perform a home-based salivary cotinine test at each 3-and 6-month follow-up.
Study measures
The primary outcome of the study will be 6-month prolonged abstinence, that is, continuous abstinence from the quit day except for the first 2-week grace period. 44 Seven-day point prevalence abstinence, meaning having not smoked a single puff for the past 7 days, will be assessed at each 1, 3, and 6 months post-quit as a secondary outcome. In addition to self-report, home-based salivary cotinine test will be done at 3-and 6-month follow-ups using a NicAlert ® test strip (Nymox Pharmaceutical Corporation, Hasbrouck Heights, NJ, USA). Abstinence will be assessed using a combination of self-report and biochemical measure. The NicAlert test strip is a semi-quantitative measure and displays seven zones with a range of cotinine levels from 0 (cotinine concentration 0-10 ng/mL) to 6 (cotinine concentration ≥2,000 ng/mL). The standard salivary cotinine concentration cutoff for smoking is 14 ng/mL, and hence, cotinine levels higher than 0 (cotinine concentration <10 ng/mL) are indicative of smoking. 45 Compared with gas chromatography, the NicAlert had a specificity of 95% (95% confidence interval [CI; 89%, 100%]), sensitivity of 93% (95% CI [85%, 100%]), positive predictive value of 95% (95% CI [89%, 100%]), and a negative predictive value of 93% (95% CI [86%, 100%]). 46 At baseline, the following information will be obtained as part of demographic characteristics: race, ethnicity, age, marital status, employment, and years of education.
Information on year of HIV diagnosis, current CD4 cell count, and viral load count will be obtained from selfreport. Smoking-related variables such as age at smoking onset, the number of cigarettes smoked per day on average, and smoking-related stigma will be assessed. Key study variables will be assessed using the following measures: HAART adherence, HIV-related sigma, Fagerström Test for Nicotine Dependence, Self-efficacy in Resisting Smoking Temptation, Center for Epidemiologic Studies-Depression Scale, Generalized Anxiety Disorder 7-item scale, and General Client Satisfaction Questionnaire. [46] [47] [48] [49] [50] [51] [52] [53] These measures were selected to examine whether they would moderate or mediate the effect of the smoking cessation intervention. For example, the stigma measure assesses the degree of personalized (or self) stigma, HIV disclosure concerns, negative self-image, and concern with public attitudes toward people with HIV, which may be related to health promotion and wellness efforts, such as smoking cessation. There is evidence that women perceive more HIV-related stigma than men, and those who have high perceived HIVrelated stigma are less likely to disclose their HIV status to others, to seek treatment, and to adhere successfully to their medication. 3 "Self-efficacy" has been identified as the only variable that significantly mediates the effect of a smoking cessation intervention on abstinence among people living with HIV. 25 There is ample evidence that people who are depressed and anxious are less likely to succeed in quitting smoking. [54] [55] [56] Nicotine withdrawal symptoms will be assessed using the Minnesota Nicotine Withdrawal Scale prior to counseling at Open Access Journal of Clinical Trials downloaded from https://www.dovepress.com/ by 54.70.40.11 on 12-Jan-2020 For personal use only. each post-quit session of the first 4 weeks. 40 Self-efficacy will be assessed at each follow-up. Fagerström Test for Nicotine Dependence score will be assessed at 1-, 3-, and 6-month follow-ups for those who continued to smoke daily after the target quit day. In addition, depression and anxiety will be assessed at 3-and 6-month follow-ups and the scores will be compared with the baseline scores.
Data collection
All participants who are screened as eligible will receive a brown envelope enclosed with a cover letter, informed consent form, baseline questionnaire, and self-addressed stamped envelope for the return of the consent form and the research questionnaire. The baseline data will be collected in the format of paper and pencil self-administration. Follow-up assessments will be done by telephone call at 1 month postquit and by video call at 3 and 6 months post-quit. A research staff who is not the therapist of the participant will conduct the interview. The person will be, however, not blind to the intervention condition (i.e., group allocation).
All participants, irrespective of their self-reported abstinence, will receive a NicAlert test kit by postage mail right before 3-and 6-month follow-up assessments. Participants will conduct the test at home following the step-by-step instructions provided by a research staff. The test result will be available when the blue band of the test strip disappears, which usually takes 20-30 minutes. The whole procedure of the test will be closely monitored through video call by the staff person. Each participant will be asked to take a photo of the test strip right after the reading and send it to the staff person. The photo was forwarded to three independent readers who are blind to the intervention condition. If the readings are different from one another, the result will be determined by consensus.
Data analysis
Data will be reviewed prior to data entry and entered by a research coordinator, which will be double-checked for errors or completeness by a third person. Data will be analyzed using Stata 14 (Stata Corp LP, College Station, TX, USA). Intention-to-treat analytic strategy will be used for cessation outcomes with missing values. The primary outcome of the study will be a 6-month prolonged abstinence. Its secondary outcomes will include 7-day point prevalence abstinence at each follow-up (1, 3, and 6 months post-quit), time to the first lapse, time to relapse, recovery rates from smoking relapse as well as changes in self-efficacy, depressive symptoms, and anxiety symptoms between the two treatment conditions and over time (baseline and 3-and 6-month follow-ups).
Specific aim 1: test the feasibility and acceptability of a videoconferencing smoking cessation intervention for women with HIV Recruitment and retention rates will be recorded per month throughout the study period. Any barriers to the recruitment and retention will be explored. Reasons for those who are eligible but decline to participate in the study will be recorded. Attrition rates will be compared by intervention condition and abstinence status at each follow-up. All participants will be asked to complete an exit survey, rating their overall satisfaction with the intervention that they have received. Specific aim 2: establish a preliminary effect size of the videoconferencing smoking cessation intervention on 6-month prolonged abstinence compared to the telephone-based smoking cessation intervention
The balance of participants' baseline demographics and smoking behavior between the two treatment conditions (videoconferencing vs. telephone counseling) will be evaluated using Mann-Whitney U tests or independent two-sample t-tests for continuous variables and the χ 2 tests for categorical variables. Contingency analysis with χ 2 test will be used to examine differences in the 6-month prolonged and 7-day point prevalence abstinence at each follow-up between the two arms. Survival analyses will be conducted to examine the relationship between the two arms and abstinence using the Kaplan-Meier survival plot and Cox proportional hazards model for possible covariates such as nicotine dependence and self-efficacy. Based on the intention-to-treat analysis, those who are missing at follow-ups will be treated as smoking. Participants who self-report abstinence but yield a positive result (cotinine concentration ≥10 ng/mL) or refuse to do the salivary cotinine test for any reasons will be all treated as smoking. An effect size will be calculated by comparing the 6-month prolonged abstinence rates between the two arms.
Specific aim 3: examine the feasibility of a homebased salivary cotinine test by a video call for the verification of self-reported abstinence
The feasibility will be assessed by calculating how many participants out of the total sample are able to do the home-based salivary cotinine test. Inter-rater agreement among the readers of test results will be assessed using Cohen's Kappa statistics.
Discussion
To the best of our knowledge, this is the first study testing the acceptability and feasibility of a videoconferencing smoking cessation intervention for WLHIV. Most WLHIV Open Access Journal of Clinical Trials downloaded from https://www.dovepress.com/ by 54.70.40.11 on 12-Jan-2020 For personal use only.
face several challenges in getting the health care services and information that they need, including socioeconomic and structural barriers, such as poverty, cultural inequities, and sexual violence. 57 This study will determine whether WLHIV are able to participate in a telephone-based smoking cessation intervention that does not provide a prepaid cell phone. Smoking cessation studies conducted with people living with HIV usually provided a prepaid cell phone for telephone counseling or text message. 16, 17, 58 Older women may have more difficulty operating a video call web application. It was reported that older adults (50-65 years) showed a lower performance than younger adults (20-35 years) when handling the interface of a mobile phone. 59 The study conducted with Korean American women also reported that those older than 50 years had difficulty operating a video call web application. 32 This study is a pilot clinical trial with the target sample 50, which is not adequately powered. It will help researchers estimate an effect size for future larger studies. Although statistically insignificant, cotinine-confirmed abstinence rate at 3 months post-quit was approximately 10% higher among Korean American women who received a videoconferencing cessation intervention than among those who received a telephone counseling one. 32 We will determine from this study whether it is worthwhile to pursue videoconferencing smoking cessation interventions as an adjunct to telephone counseling interventions such as quitline service for women who tend to have lower success rates with the service. [23] [24] [25] [26] [27] 32 The study will also test the feasibility of a home-based salivary cotinine test using a NicAlert test strip. The NicAlert test is relatively cost effective compared to CO breath test. The test strips cost $12-15 apiece, whereas CO meters generally cost about $600-1,200 each. Although a mobile phone-based CO meter had been pilot-tested, it is not yet commercially available. 60 Breath CO test is generally less reliable than salivary cotinine test because breath CO output is largely affected by the speed of emptying the lung. 61 For example, when heavy smokers switched from exhaling slow to exhaling fast, they had an approximately 30% reduction in CO output. 61 Of note, in a previous study conducted with Korean American women, 3/20 women who self-reported abstinence did not conduct the test. One of them was excluded due to the use of over-the-counter nicotine patches and the other two refused the test. 32 The present study will provide an additional incentive worth $25 for participation in the homebased salivary cotinine test, which may facilitate participants in this study to conduct the salivary cotinine test and validate their self-reported abstinence.
